Sutmnmiary. Serine transhydroxymethylase (EC 2.1.2.1) has been ,purified 46-fold from caulifloxver (Brassica oleracca var. botrytis L.). The enzyme was coifnpletely dependent on the presence of tetrahydrofol,ic acid for the conversion of serine to glycine.
The interconversion of serine and glycine in -living material was first demonstrated by Shemin (14) and Sakami (11) . 'The enzy)me responsible is serine transhydroxymethylase (EC 2.1.2.1) which catalvzes the following re'action:
Teltrahydro,folic acid + CH2OH-CH (NH..) -COOH =CH2 (NH2) COOH + 5N10N, methylene tetrahydrofolic acid This enzyme has been highly ipunified from bacterial (7, 19) and animal sources (12) . Evidence for a similar reaction in higher plants was obtained from in vivo experiments in which radioactive glycine or compounds easily converted to glycine such as glycollate were infiltrated into plant sections and the formation of radioactive serine observed (9, 16, 17) . The first cell-free preparations able to carry out this reaction were obtained from turnip hypocotyls and immatture cauliflower (18) . A 'fraction procured by ammonium sulfate preci'pitation from turnip homo.g-'enates converted 14C-serine to glycine. This converson required tetrahydrofo",ic acid and was stimulated by pyridoxal 'phosphate. Cell-free preparations have since been prepared from corn seedllings (6) wheat leaf, carrot root, pea leaves, castor bean endosperm (3, 4) and tobacco root (10) ture. The dried powder was suspendedl in 0.02 AI sodium phosiphate buffer (pH 7.5) and after extraction for several m nutes the inso'ub'e mater:al was removed by centrifugat.on and dscarded. The volume of supernatant solution was determined and 20.9 g of solid (NH4)2SO added for each 100 ml to make a final concentration of 35 % saturation. After stirring 90 minutes in the cold the precip'tate was collected by centri'fnugaton and dissolved in 0.02 m Na iphosphate (pH 7.5). The supernatant solut on was treated with an additional 22.8 g of (NH4)2SO4 for each 100 -ml of solution to raise the concentration to 65 % saturation. After 90 mnutes of stirring the precipitate was collected bx centrifugation and dissolved in pH 7.5 phosphate buffer. This latter solution was dialyzed against the 002 mi phosphate buffer for 10 hours in the cold. Talble I shows the recovery and activity of the enzyme at each step of the purification. Dialyzed fraction II was used as the enzyme for the further iwork to be reported. Although further purifi.cation of this fraction by use of DEAE-cellulose, or DEAE-Sephadex, or gel filtration wit'h Sephadex G-75 produced fractions with considerably -higher specific activity, the yie'ds were very low and these methods of limited u-tility.
pH Optimum. Figure 1 shows the act:vity of the enzyme as a function of pH. An interesting oddity is the appearance of 2 optima. The pH used in all further experiments to be reported was 7.5.
Activity as a Function of Timne, Enzyme Concentration and Temperatutre. Under the cenditions of the assay used the reaction rate was linear with time for 20 minutes. Fnzyme concentration and its effect on the velocity is shown in figure 2 . The velocity of the reaction increased with increasing temperature reaching a maximum at 360 (fig 3) . The enzyme is rapidly inactivated at 660°showing almost no ac- doxal phosphate stimulates the reaction markedly. Since the substrate used was DL-serMne-3-14,C, it was assumed the L-isomer was the actual substrate. However, the question of the effect of the D-isomer on the reaction was unknown. The proof that the L-isomer is the substrate and that the D-form is neither a substrate nor an inhibitor is shown in figure 4 . Diluting amounts of "cold" L-serine, DL-serine or D-serine were added to the reaction mixture. In the case of the dilut:ng DL-serine, the amount added was considered 12 [ in terms of L-serine which nmeant an equivalent amount of D-serine was present. As can be seen from the graph only L-serine either alone or as an equivalent amount of L-serine added in the form of the racemic mixture were effective in decreas:rng the amouint of radioactivity released as formaldehyde-14C. Added D-serine had no effect on the rate of the reaction.
Determination of the Michaelis Constants. The Michaelis constants for L-serine, tetrahydrofolic acid, and pyridoxal phosphate were determined by graphical means (fig 5-7) . The Km for L-serine was 300 K.M, 760 ,uM 'for pyridoxal phosphate and 24 ,uM for tetrahvdrofolic acid. Inhibition by Glycine. Since the transhydroxymethylase reaction is reversible, the addition of glycine should result in a marked decrease in the amount of formaldehyde-14C released. Thie results of such an experiment are shown in figure 8 . Increasing amounts of glycine in the reaction mixture caused a rapid decline fin the measured rate of the reaction.
The effect of glycine was not due to a non-specific amino acid interaction with the enzyme or cofactors since the addition of DL-alanine had no effect.
Effect of Metals. The effect of various metals (10) . The pH optima for enzyme activity from these sources have been found to be 6.6, 7.6, and 4.0 respectively. Our results with cauliflower 5how 2 pH optitma at 7.5 and 9.5. Several theoretical explanations of observed bimodal pH curves have been advan'ced (13) . Some preliminary evideence indicates that in the ,present case -this may be -due to the presence of at least 2 isoenzymes in the cauliflower extract. Fractionation of dialysed Fraction II (tajble I) on a column of Sephadex 'G-75 yielded a protein peak coming off just after the void volume, and another peak eluting some time later. The first peak had a transhydroxymethylase activity with an optimum at pH 7.5 only. The second peak showed a maximum activity at *pH 9.5. Unfortunately only a small amount of activity was recovered in the second peak, and the above results While indicative are only useful as a basis for further work.
As in all the previous studies with higher plants, the caulif'lower enzyme had an absolute requirement for tetrahydrofolic acid. A marked stimulation of the reaction by exogenous pyridoxal phosphate was easily demonstrated. In this respect it is similar to the enzymes from corn (6) and turnip (18) . The enzyme from wheat leaf (3) did not appear to require added pyridoxal iphosphate for activitv. The tobacco en,zyme showed no response to added pyridoxal phosphate until treated with KCN or semicarbazide (10) . Thus it appears that there are considerable differences among the different plant enzymes as to the bi nding of the cofactor to the protein and its ease of removal during the fractionation procedure.
The Km for i.-serine with the tobacco enzyme was found to be 5 mm (10 
